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ABSTRACT: 

PURPOSE: To obtain a C-MOS.IC having high latch-up 
resistance by a method 

wherein an n<SP>+</SP> type buried layer is formed 
partially to the surface 

layer section of an n<SP> — </SP> type Si substrate, an 
n<SP>-</SP> type layer 

is grown on the whole surface containing the buried layer 
in an epitaxial 

manner, the epitaxial layer on the buried layer is used as 
one transistor 

forming region, a p<SP>-</SP> type layer is shaped to the 
epitaxial layer, 

which does not contain the buried layer, and the 

p<SP>-</SP> type layer is used 

as the other transistor forming region. 

CONSTITUTION: An n<SP>+</SP> type buried layer 113 is 
diffused and formed to 
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the surface layer section of an n<SP> — </SP> type Si 
substrate 105, and an 

n<SP>-</SP> type layer 105a is grown on the whole surface 
containing the buried 

layer 113 in an epitaxial manner. A p-n-p transistor 2 is 
shaped into the 

layer 105a positioned on the layer 113, a p<SP>-</SP> type 
region 106 is 

diffused and formed into the layer 105a, which does not 
contain the buried 

layer 113, and an n-p-n transistor 3 is formed in the 
region 106. Accordingly, 

base concentration in the two transistors can be elevated, 
the number of 

recombination of carriers in bases augments, a current 
amplification factor 

lowers, and latch-up resistance increases. 
COPYRIGHT: (C) 1984 , JPO& Japio 



07/15/2002, EAST Version: 1.03.0002 



©Int. Cl.^ 
H 01 L 27/08 
29/78 



© B:^m^^fr (JP) ® It fF tfi ^ §^ 

® ^ H 4^ ^ ^ « (A) BS59-205751 

le-t /rrtSM^ BB?n59^(l984)11^21B 
6655— 5 F 

7377-5 F %W<7)Sc 1 

MIS* *it* 

6 H) 



®^ m BS58-81920 

®tii S HS58(1983) 5 ^ 9 B 

W«{^4TB 1 



m m ^ 

3. %91<DP«33fci)i59 



OS mfitm^^m, ( feiT cmos ic 1 11;-^" > a. 

^ • to CMOS icfctl^— p f^-r;^/^ 

MOS h ^ >^ ( jfeiT p • MOST t ^-t ) t n 

^-r^A^MOS h 9 C kLT n • most 

rtBftftt^CMOS IC»#<D^*4^Dx t 

8 IC oft:*:o^;fei^iL-C\A^o 
m 1 HttCMOS [Eltt©ft/h^&*^-#:®*^^®"^ 

$>-&o (a) tt p -MpST-C^ (101) Wt-tOy --^^ 
(102) tt^© Kv^-f :t ^ (B) Wt n -MOST "C, 



-223- 



(103) tt-toy — (104) tt-to Ki^-f 
i?v p •MOST(A) Oy — -X (101) limflgig^VDD 
n • MOST(B)© y --5^ (103) ttUfSig^ VSS 

^afCA:^®^ INfrCfig«5tt^ P-MOSTCa)(DK 
U- >r (102) t n - M0STt$)O KV >f >- (104) t 

^ ia Hi :^ ffl ^ o u T k: « « -5 -c \^ i o 

O^aSKl^'l/^-C^ (105) ttn"j^i|s^5|flcJS«^ 

(106) tt ii-M0ST($)i?^jSi*2> p' mr-( y 

(107) ttifi«®, (io8)tt^iimffi^ (io9)ttm 

SiiS^Vcc©;feat>0 p^ J^=i X:^^? h (110) 
(dtlSilSia^ VDD(Z)7ti6<D D"*'^=»i^;!*':^h®4^ 
U^ :i yhp -MOST CiDfct n" ?^ifi^li*:^« (105)© 
^SJitCI^J^^ iXTfcy (101) t^Z> p"*" SSSfc 
St^ Ku-f X (102) ^4-6 P^SKfifcW y- 

(101), Kw-f (102) KI«C)fi6«tii (107) 
L-CJ^^^tLjfc^SlSffi (108) hmffi 



SH^59-205751 (2) 

K iV^) ±,\CMWL^ftitJ (103) t 4^ fi£ 

Sc/it. KU'>f (104) n*J£©:® y- 

(103)» Ki^^ X (104) f^frCjaS® (107) ^r:fr 

LTJ^jgK^JiiTt^llSffi (108) fc i -6^ - h 

t i.-rc©m2 HttJSKocMOS icic$>-::>"CWt^ 
% SKTi^-oti ^tc^y^ry r»C08^j^i-^^ 

i®r^L7%:X ^K^^-t^o -r4t>t> , (Dtt p - 

MOST (A)© p*i^y (101) n'^ifi^ 

f*c3S^(105) p"J^T^ K(106) t©M 

(«:j^jS:$n-6 PNP h 7 (2)W: p - most 

W© p-^ ?^ Ki^-f (102) i:^ n' m^^i^ 

3£«(105)i^ p^MT ^ ^ ^ h' Cl06'>t<DmKm 
m^fthPHPh 9 y' i^J^^^ (3)Wt n •MOST^)©d'^ 
J^y -^^j^ (103) p"?^T^ 7 :^ K (106) t 
n"J^it^«*|:^:R (105)i:©KiC?^jat'5*t-& NPNh 
7 (4)Wt n- MOST($)© ?^ K l^>f ^^fl 

J^(104)t^ p-?^T^ 7>' K(106) n-j^ift 
^f*:3£«(l05) t©MlCJ^JsK^#t-2>NPNh 7 



^^r*l>, *7fc(5)ttn- j^^3|i*:^te(l05) 
©iafli«J^VDD(C3li1t-C©Sfii;^ (6)ttp-M0ST 

Oi)© p^?^y-^®« (101) rt©fi«:, (7)ttp-j^ 
T 4 7 >^ K (106) rt©«t)iC®^V8s*c^-6^ r© 

(8)ttii- MOST($)©n*^y-^^« (103) 

2)c#ce:*i,t,©m2 H*^X(/IS3 Hici 1? 7 y ^ 
ry ?'^ft«F©«if^lcc>i^-cjfi-c-&o W:^ 

Jfi^OUTlC ^©1^- 5>mflE;^9J2Bl5n^»t^ p" 
MT^ 7 y K (106) t n - MOST 01)© n*?^ Kl^>f 

y (104) i:©WK:ii;&i«i«^;&*»iXx tnicxo 

-CNPN h 7 >'i^^^(4):*«#a:^fiilC4 n'M 
(105) t> n -MOSTCB)© M >' ^ ^ 
il04) Kt^^X^ NPNh 7 v^J<^(4)©ie<B^ 

©Blfit*C X i> PNP h 7 >'-;>J^^(l)©'< — - ^ i 
^fS\i^ym^^^ T ^^ttX^ PNP h 7 ^(11 



h 7 >' -:i?^;*'(i) . ^ jLt^mmi^^^i^xmrn^'^ 
yBs^^ii:bo -frL-ctntcxi^^jiCNPNh 7 

'^ :^^^{3)l^m^<^r^^itx^ PNP h 7 
^(l)©-c-jx««£$:§| <OT, ^$©to:^Sg-?^0 
UT -v©-!r- — i^A:^?:^* < ^c^-r PNP h 7 
•^^ ^(iji: NPN h 7yi^-=^^(3)^K:i:-&i>--f 

mT^mm-^il^ ts p -MOST W© p*^ Kl^>f y 

(102) t n-^^4¥fica6;te (105) t(DmKm:^^^ 

nm:;lf-miT^^ CixK: X PNP h 7 >- -:^^;*«(2)3^ 
«a^fi§fC«:i>^ pl^T-f 7y K(l06):^^p• 
MOST W© p"*"^ ^ (102)iClPllrt-C^ PNP 

h^y i^^;^»(2)©ii<g^ hyE, ^^3tm^K3^ 
fi^t{7)4:^UTm«^^VB8-^^ix-6o ^tTt 

©ma£KX NPNh 7 i^-^^;^(3)©^ — • 3^ 5 

y ^fifl;d^«^^ T j*^n-c, NPNh 7 i^ v^-^^^'is) 



224" 



^^ALs «aSttt««M^VDD^t,S0t(5) , NPN 
Vbs -vait-£o ^ LXCtLiCi i) ^ e>fCPNP h ^ 

b L«)iO-r^ tOX^fCCMOS IC T 

n*J^i*5^«<*:a£« (ni)_biC^ n" (105) 

^ ^'y^^ Ji-WL^^-^s tOn" (105)k:p~ 
?^T>f K(106) 



»ffl«59-205751 (3) 
PKPh ? x -^J^ , C2)©ii«*h„,^h,g, ^ri£ 
L;^ L ton 4 H^j^Ttt^ PNp^^i/.:^J^> 

(111) J:K:«a[©flH^ n- 

(105) ^:?^^L-CV»-S7ti6K:v i«fll^©ii*2)i#?t 
Jb^^T p" OT-r ^ :^ K (106) K:^t:>;^ j> ^ T -f 

(3) . (4j|dt«aiK© n+ i^m±iis^hit}bK-<- 

(106) Kj;^i^h^\^mst€>m'$Kn' mm (105) 



V ;^»(1) , (2)|C*'tA-C^ «i!£3*« p*?^y — ;^(101). 

p-^-m Ki^>f (102) n-mm (105)-* p -?^T-f 
^ V K(io6)*ia-6e«^i:% p+?^y (101), p + 
my^^ :^(l02)-^n+ j^^«*#:a^«(iii)-^p-?^ 
T>f ? V K(io6) mmmm^ 

^iS8#V^;*^^< jQb^-C. -tO^j^ltPNPh ^ v -:;? 

t<D^W«:^?fc©cox !>:feXAK:«^^ cmo 
s icK^^x^ i^mi^mm±K cornet 

±±x^ mmtm-mnm'r:mis^mj: if %i&m 

KtJ-^ 2 ©T >f ^ K«W©»m*r<&T 

^^:fKx h ^ ^•^-=^^©*e<B* 



(^99©$!%^) 
# flS U -C ^ «i K Si IB o 

m 5 0 51 ifi «C -C ^ E ^ 2 0 i n 3 0 
i?'!^, t©|^i6i^rfct^Kp- J^T>f K(106) 

WiMi^hitz^mii^^m (113) t?^^^-e>tJ:r, 

C©Sa^« (113) JhlCn-?^T>r 7>^K(112)ir 

t ■r£:iit>©sa-^S (113) r B-J^T>( 7 >' 
K(112)tt, :i^ii-?^^3lf*:3S«(105)©^ffiJi 

©^3£«tttic^ a^a-^» (113) t 

fi£1Bt»*J^^ftL^ ov^"C^©J:icaa-^» (113) 
X ^ i (SRat© n" (105») i tr;*i «^ s^-I^A'J^ 
-t©^ . n" ^T>f 7 K (112)^: p " 
7^ K(106) tR^^K^^^-^ntfX <, £1 

©s^awcwt n- ^ ^ y (ii2)4ffia^s ( 



-225- 



Mos icKhox^ i^K^AA'ch^n'^mmm 

tv NPN h 7 ^ 0^^ ^j[3)«)-< — j^m^3*s:*:$ < 4 

-ASCIIS) ^rp- j^T-f K (106)(CS L*^»X 
^iCiftft^ PNP h 7 , (2)©-<~^ai 



JSa^osa^S (113) r?l|$#U^< < 
-C*, tO^JS^04g^ , ai^-^/i (113) ^: p- 

i^T>r ? K (106) ©j«tTJfei^o®ttK:aa:ft^^* 

^;^e>x tttjdi p " j^r -f ^ X K (106) fC^tP36* 
t> to p- T >f 7 K (106) t 2£« (105) 

^ E ^ IS « tt n - ^ ^ f^: 3£ «t fC ^ ^ il. i 

CMOS icfc n + j^^£»»K:x-&sa:^a^:Kfrt 
3£«*C?^ja$ttA CMOS IC>Cp+ J^fittfeSfCi 



^~y h y y^^^^^(omm^^^Ti.%x^ 

it O 7t K 3c A ^ i^ A: ^ 3fe «^ ^ a © « it t «F ^ 
p^-rj^>«- MOS h7i^i>^^( p • 



MOST)^ (101) • ♦ • • p+ J^y -^^ (102) • 

• • • p + ?^ Ki^>f->^v 08) • • • • n ^-ir ;^>«^M 

O S h ^ >^ :;^J^^ ( n -MOST) ^ (103)* • • • n + 
(104) . • • . n+?^Kl^^>^, (105) 

• • - • n- m^m^mwi^ (io6) .... p- 

H y y h\ (112) • . . . n - H y:y V\ 
(113) . • . • n*?^J£St»frC X >6Ma^»o 

ftsA :K m m m 



-226- 



HH* 59-205751 (6) 





-227- 



^ ^ m IE 

^®^6 8-8 1 9 2 0-^ 



2. % W<?);g 1$; 

3. ^iE^i-^# 

ft^^ tlj fl y\ ^ 

4. ft m A 

& ^ (7375) i< !^ m m 

^ « 0% 99 (D i^ia :gb IS 99 OH 




RH«53-205751 (6) 

(2) 6 1 5 — 1 6 frO r p'MT^^ 

y--Kt^nX J ^ r P-MOST (AJ<0 P*if^ Ki^ 
H X (102) tSt>p"I^T^ 7 ^ K (106) ♦CfpI*t-CJ 



-228- 



